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CoNS isolates. SCCmec typing of MR-CoNS is very elemental stage for studying the evolution of mobile genetic elements and also for providing information regarding the antibiotic resistance prototype in staphylococci. [4] As there is a paucity of data regarding the status of SCCmec types in the MR-CoNS from this country, the present study detects the SCCmec types among MR-CoNS isolated from environment and food sources.
maTeriaLs and meThOds

Isolation and identification of the bacterial isolates
A total of 460 samples were collected from the environmental and food samples of various location of southern part of Assam, India, for a period of 1 year from January 2017 to December 2017. The environmental sites of the collected isolates include river water (21), pond water (33), raw milk (181), faecal matter of poultry (23), chicken meat (163) and soil sample from paddy fields (39). All the samples were inoculated onto mannitol salt broth and incubated overnight. Then, the isolates were streaked onto mannitol salt agar (Himedia, India), Chromo agar (Himedia, India), Baird Parker Agar (Himedia, India) and Hi Chrome Rapid MRSA Agar Base (Himedia, India) incubated aerobically at 37°C for 24-72 h.
The isolates were initially identified by Gram staining, catalase and coagulase test. Only the CoNS isolates that showed different staphylococcal characteristics were selected for further study.
Phenotypic and genotypic screening of the isolates
All the CoNS isolates were then screened with cefoxitin disc diffusion method and oxacillin agar dilution method according to the Clinical and Laboratory Standards Institute (CLSI) guidelines. [7] Screening for MR gene, namely, mecA and mecC carriage, was performed by polymerase chain reaction assay. [8, 7] 16s rDNA sequencing Those MR-CoNS isolates that possess mecA gene were prepared for DNA fragment amplification for 16s rDNA (27F-5'-AGAGTTTGATCMTGGCTCAG-3' and 1492R-5'-TACGGYTACCTTGTTACGACTT-3') sequencing for species identification, and the result has been interpreted by sequence similarity search with BLAST, Chromas software and the DDBJ/EMBL/GeneBank databases.
Determination of staphylococcal cassette chromosome mec types
For all mecA-positive isolates, SCCmec types were determined by evaluating Type I, II, III, IV (a), IV (b), IV (c), IV (d) and Type V. The primers for the designated Types I-V were described previously. [9] Antibiotic susceptibility testing Antibiotic susceptibility testing was performed by disc diffusion method on Mueller-Hinton Agar according to the recommendation of CLSI guidelines [7] with the following antibiotics: ciprofloxacin (5 μg), gentamicin (10 μg), tetracycline (30 μg), clindamycin (2 μg), erythromycin (15 μg), tigecycline (15 μg), co-trimoxazole (25 μg) and linezolid (15 μg). S. aureus ATCC 25923 was used as a quality control.
Statistical analysis
The data were generated using descriptive statistics (frequency, percentage and mean ± standard deviation) and Chi-square test with statistical package for the social sciences SPSS-21 statistical software (IBM, Armonk, NY, USA). This study was performed to evaluate the statistical significant impact of antibiotics on SCCmec types. The Chi-square test with P < 0.05 significance level was used for statistical analysis.
resuLTs
A total of 238 isolates were found to be CoNS of which 143 showed methicillin resistance, established by cefoxitin disc diffusion and oxacillin agar dilution method. Molecular analysis showed that 79 (53.84%) isolates serve as a carrier for mecA gene which encodes for its resistance [ Table 1 ].
Among all the mecA harbouring MR-CoNS, it was found that S. haemolyticus (52.72%) was predominantly carrying mecA gene followed by S. sciuri (30.90%) and Staphylococcus xylosus (16.36%). The distribution of SCCmec types in S. haemolyticus is more frequent, 31.03% isolates bear SCCmec Type V, 24.13% isolates harboured SCCmec Type II, followed by 13.79% Type III and 20.69% Type IV (a), whereas SCCmec Type IV (b), IV (c) and IV (d) could not be typed. However, in S. sciuri, SCCmec Type II and Type V were more predominant followed by Type IV (b) and (c) whereas S. xylosus harboured both SCCmec Type II and Type III [ Table 2 ]. It was also found from the current study that 20 (36.36%) isolates were identified as SCCmec Type II, 14 (25.45%) belongs to SCCmec Type V, 6 (10.90%) were SCCmec Type IV (a) while 12.72% isolates were in SCCmec Type III and 0.36% fits in SCCmec Type I and Type IV (c). Twenty-four (43.63%) isolates of MR-CoNS could not be typed using this method.
Susceptibility profile of MR-CoNS isolates, with non-beta-lactam antibiotics among SCCmec types showed that S. haemolyticus with SCCmec Types II and V were found to be more susceptible towards linezolid (79.3%) followed by ciprofloxacin (53.3%) and gentamicin (46.6%). While for S. sciuri, linezolid (66.6%) and tetracycline (55.6%) were more efficient followed by co-trimoxazole (44.4%) and gentamicin (33.3%), and in S. xylosus, gentamicin (66.6%) showed higher susceptibility pattern [ Table 3 ].
According to the result of statistical analysis, i.e., Chi-square test for the resistance profile among the SCCmec types, significance index (P = 0.05) and degree of freedom (P = 5), all the data were statistically insignificant to almost all the tested antibiotics with different SCCmec types: ciprofloxacin, (P = 0.99); gentamicin, (P = 0.96); tetracycline, (P = 1.00); clindamycin, (P = 0.77); erythromycin, (P = 0.77); linezolid, (P = 0.99); tigecycline, (P = 0.34) and co-trimoxazole, (P = 1.00) [ Table 4 ].
disCussiOn
CoNS are becoming an increasing concern in both clinical and community environment as because of the fact that they harbour SCCmec elements. [10] SCCmec as the mobile genetic element of the chromosome has been delineated by the carriage of mecA gene complex, ccr gene complex, integration at a specific nucleotide region (attBscc) and demarcation by a pair of direct and inverted repeats. [11, 12] Dissemination of mecA gene in CoNS species has been already established in previous studies [6, 13] which was further evident in our study too where three environmental isolates, namely S. haemolyticus, S. sciuri and S. xylosus were found to carry SCCmec. This study also focused on the distribution of SCCmec Types I, II, III, IV (a), IV (b), IV (c), IV (d) and V among the environmental CoNS isolates obtained from different sites of southern Assam.
Predominance of SCCmec Type II and Type V was quite similar to the findings of a study from Beijing where they showed the prevalence of SCCmec Types II, III and V [10] whereas in the study of Zong et al., SCCmec Types III, IV and V were found to be the most predominant types. [14] In the study conducted by Schoenfelder et al., it was found that 64% of the 158 S. sciuri isolates were resistant to six different antibiotics and 16% showed multidrug-resistant phenotype. [15] Earlier study also reported that S. epidermis had higher resistance towards erythromycin, penicillin and cefoxitin, and other half of the strains were found to bear multidrug resistance. [16] The present study showed S. sciuri with higher resistance towards ciprofloxacin, which was followed by moderate resistance towards erythromycin, tigecycline and clindamycin. In case of S. haemolyticus, it was also found that tigecycline displayed highest resistance rate followed by clindamycin and erythromycin, while S. xylosus was resistant towards four groups of antibiotics. A previous study also exhibited a similar pattern. [16] The statistical analysis of our study explained the resistance profile of MR-CoNS isolates to the non-beta-lactam antibiotics among SCCmec types. This depicts that SCCmec Type I is found to confer more resistance to all the tested antimicrobials which was followed by SCCmec type II, III, IV (a-d) and V, showing no statistical significance. In contrary to this finding, another report showed statistically significant result towards rifampicin (P = 0.010), levofloxacin (P = 0.005) and clindamycin (P = 0.012) among SCCmec Type III. [12] COnCLusiOn This study underscores environment as a reservoir of the MR-CoNS isolates and has also revealed that MR-CoNS isolates are predominantly associated with S. haemolyticus. Since CoNS are capable of transmitting multidrug resistance genes, molecular typing can be a prospective towards monitoring the drug resistance and infection control management.
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